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Work has been continued on the annealing of optical 
glass and a theory of absorption glasses for optical 


 “pyroneters has been developed.s 1A new method for 


ee Carburetion 
Investigations 


Be Lubrication 
Investigations 


4, The Linear 
Thermal Expansion 
of Glass at High 
Temperatures 


measuring the emf of thermocouples which should find 
considerable application in the industrial measurement 
of high temperatures was developed and tried out in the 
laboratorye Special thermocouples were constructed for 
measuring the temperatures of high velocity air blasts 
in connection with special work on projectiles. A 
paper is in preparation on the theory and essential 
requirements of thermometers for airplane engines. 
Tests were made and reports prepared on 3 oil stoves 
for the Inventions Section of the General Staff and on 2 
others for the Office of the Quartermaster General. 
1% airplane thermometers, 13 Beckmann thermometers, 520 
Marine thermometers, 8 thermocouples, and 3,000 clinical 
thermemeters were tested during the month of December. 


The performance of Zenith and Stromberg carbureters 
under conditions of steady air flow is being studied in 
the Bureau's carbureter test planb. Determinations have 
been made of the air flow through various carbureter choke 
tubes and of the characteristics of the Stromberg aneroid 
device under reduced pressuresé A pulsator designed to 

Simulate the actual conditions of pulsating air flow 
through carbureters has, deer; Installed and applied to an 
experimental study’ of Sulsating ior sthrough Stromberg and 
Zenith carbureter's.”. es: 
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The prograih for: the: lobri ebiér: ‘investigation to be 
undertaken forthe OiL! bird sion ér’ the Bureau of Aircraft 
Production will inslude::» G17, an investigation of the theory 
of lubrication, (2) 4 %eries of engine tests, (3) routine 
tests of used and new oils, (4) a study of the chemical 


_ stability of new and used oils, and (5).a study of the 


problem of the regeneration of used oils. Interesting 
experimental work on lubricants recently carried out by 
members of the staff suggests the possibility that the 
study of the adhesion of oils to metals may go far to 


‘explain the little understood properties of “oiliness" and 


"“ereasiness" of lubricants. 


The thermal expansions of different kinds of optical 
glass, chemical glassware, and ordinary glass tubing were 
measured bv the Fizeau method. Rings cut from the samples 
were placed between two fuzed quartz interferometer plates 


-and heated in an electric furnace from 20° to 650%, 


Curves of increase in length plotted against temperature 
show that the rate of expansion of cach sample is nearly 
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constant until the annealing temperature is reached. This 
annealing temperature varied with different glasses over a 
range of 4509 to 550°C. After the annealing temperature 
was passed the rate of expansion increased by four, to six 
times and the glass seemed to be in a slightly plastic 
condition. This rapid expansion continued for about 100%; 

: when a definite softening point was reached. These results 
afford a means of determining the temperature range within 
which slow annealing is required. 


5. Thermal Expan= Determination of the thermal expansion curve in. the 

Sion of Other range of 20 to 275° have been carried out at the request of 

Materials Aircraft Production Board on twelve representative steels 
used in the Liberty Motor. In connection with the test of 
three invar tapes for the Department of Inland Revenue of 
Canada, the coefficient of expansion was determined. 
Satisfactory progress is being made also on the research in 
dental amalgams being carricd on at the request of the Office 

F of the Surgeon General. This is in large measure a 

problem in thermal expansion’ and there is room for great 
improvement in the instruments used for determining the 
physical properties of the finished products especially is 
this true in the case of the dilatations or chemical 
reaction volume changes of the alloys. This phase of the 
work is ‘being given special study,” 7 7" ~ 
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6. Polarimetric The Bureau's researches on the rotation of crystalline 
Research quartz at high temperatures have been continued, especially 
| that part dealing with the inversion temperature of quartz. 


ay A number of samples from various sources have been measured; 
and the temperature at which the inversion starts is found 
to be the same for all. samples. This point is so 

y accurately reproducible that the data will be published 
proposing the temperature at which the inversion starts as 
a new fixed point on the thermometric scale at 573,°3C, 
There has hitherto been no available thermometric 

reference point in this region. This discovery greatly 
facilitates the standardization of therimocouplese 
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‘f. Radiometric The work on the photoelectric sensitivity of 

Work molybdenite has been completed and the data prepared for 
| publication. The photoelectric sensitivity of other 

‘a minerals is under investigation. The cnergy distribution 
in the visible spectrum of a gas filled lamp; and the 
spectral and total transmission of several eye=protective 
glasses of new design, were determined. 


ptical hat, che request of the Ordnance Department of the Aruy, 
Instruments én airplane gun sight has been modified in such a way as 
: to permit of determining the point directly below the 
basket of a balloon as a means of testing the accuracy of 
/ bomb dropping from a balloon, At the request 
of the Signal Corps, an inspection was made of a certain 
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9. Airplane 
Fabrics 


10. Wall Board 
and Other Paper 
Products 
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make of binoculars which possessed pronounced defects making 
their use by the Army impracticable. As a result of the 
study which was made of these instruments, the difficultics 
were satisfactorily defined for the manufacturer's 
information and as a result of the changes made, the later 
samples of these binoculars are mich improved. A recently 
developed type of binocular of distinctly novel design has 
been examined and considerable assistance given the 
manufacturer in bringing out a satisfactory product. The 
salient point of this type is that it is made alnest 
entirely of pressed metal, requiring but very. little machine 
work in its productions 

The work of the optical instruments section in 
testing optical glass and military apparatus has continued; 
since the signing of the armist Bet Shots activities have 
shown a slight decrease} as vas to be expected, 80 
binocular tests were madé in December. In consultation with 
the Arty Ordnance Department, a projection aiming device has 
been constructed for night work with machine guns. Thorough 
tests have been given a 37 mm tank sight for the same 
department of the Army, which is intended to serve as an 
inspectors’ standard. Tio telescopes have been tested for 
the Navye 

The determination of the optical constants of the melts 
of optical glass made at the Pittsburgh Laboratory of the 
Bureau continues as one of the regular activities of this 
sectione - The refractive indices of eight typical Bureau 
of Standards melts for fourteen speotral lines have been cares 
fully determined; these values are to be included in the new 
issue of the Smithsonian Physical Tables. 


Final tests have been conducted on a special airplane 
fabric of a new design just originated at the Bureau,weighing 
about an ounce per square yard less than the standard linen 
and cotton fabrics. The new material has very much less than 
the normal amount of warp. In the test it remained on the 
slip=stream section of a wing after the starting of a tear for 
83 minutes in the propeller wash, whereas the standard linen 
lasted but 2 minutes. As a result of these tests, 
specifications have been formmlated covering the production 
of this fabric. 

A practical instrument for measuring the tautness of 
wing coverings has been designed by a member of the staff and 
one instrument constructed in the shop, Its operation is 
entirely satisfactory and it is believed will fulfill an 
important need resnecting the uniform and standardized 
application of airplane wing coverings. 


hrougnout the war frequent tests have been mace upon 
samples of wall board for the Construction Division of the 
Army. All Army contracts for this material are now, 
however, completed. A final report upon the whole series of 
tests and investigations is now in preparation, About 
75 samples of blue print paper have been tested for a paper 
manufacturer who is anxious to improve the quality of his 
product. 
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11. Mechanical 
Rubber Goods 


12. Munitions 
Gages 


13. Effect of Oil 
on Concrote 


14, Reversing 
Stresses in 
Concrete 


15. Cement Gun 
Investigations 


The rubber laboratory has continued its cooperative 
work with the Subcommittee of the War Department on the 
Standardization of Mechanical Rubber Goods; the work 
thus far aompleted comprises thirty specifications. The 
Bureau is also cooperating with the Division of Research 
and Development of the Engineer Corps in the revision of 
specifications for pneumatic automobile tires. 


During the month of December 4218 gages comprised 
in 478 lots were received and tested. Of these 266 were 
thread gages and the remainder profile and plain gages. 
The branch gage section in Bridgeport was discontinued 
December 313 the New York branch reports a considerable 
decrease in the number of munitions gages tested during 
December with an equal increase in the number of 
commercial gages tested. The Cleveland branch will 
probably be continued in order to provide for the 
considerable amount of commercial gage work originating 
in its territory. The master gages in storage at the 
Bureau are being distributed through the Inspection 
Division of the Ordnance Department and to various 
arsenals according to their class. 


In connection with the general investigation of 
concrete tanks containing oil, several. of the tcst tanks 
which have been under observation for 42 days show 
discoloration. The losses on all tanks, with the 
exception of two (specific gravity of contents 0.97 and 
0.88) have been in excess of 2% of the volume of the oil 
contained, which, based on loss for area exposed to oil, 
amounts to 0051 cu. ft. per sq. ft. of area in 42 days. 
These tests will be duplicated in order to obtain further 
information on the penetration of the various lighter oils. 
Two tanks have been fabricated using Copperstone aggregate, 
@& material which the makers claim to produce a concrete 
impervious to the action of oils. 


Three beams under test of the proportions 1: 2/3: 1- 1/3, 
maximum size ,of aggregate Lhe inch, have undergone 
1,500,000, 1,500, 000 and 1,000, 000° reversals of stress, 
anpeatively; with no signs of disintegration as 
evidenced by change in the deformation of the beam or in 
the tensile and compressive stresses of the steel. 


This work was completed during the month of November, 
Strengths as high as 6,000 lbe per sqe ine were obtained 
on 1:5 mixes. The results indicate that the gun placed 
concrete is superior to concrete made in the ordinary 
manner, both as regards strength and density. 


16. Acceleration Preliminary work in connection with the use of internal 
of Hardening of and external steam treatment of 1:2:4 concrete has been 
Concrete . completed and it has been found that the strangth of 


concrete cured by external steam for 48 hours runs from 200 
to 400 percent. higher than that of air cured concrete of the 
same age, while it is about equal to that of air cured 
concrete 7 days old. Approximately the same results were 
attained with the use of plain and punched pipes carrying 
steam and imbedded in the concrete. 


oe Air* . Work has been resumed on the air analyzer and analyses _ 
Separations pf have been made on 3 samples of finely ground Portland cement, 
‘Fine Materials 6 samples of cement blended of the foregoing 3 samples with 
two percentages of diatomaceous earth and one sample of 
diatomaceous earthe The air analyzer gives three 
separations (four fractions) of that portion of a material 
passing the Noe 200 sieve. These separations are in 
approximately the same ratio as the 330, 500 and 1000 mesh 
sieves, if such could be inade. 


18, Metallurgical Metallographie tests during the month of December have | 
Tests inoéluded the following specimens: Nickel plated brass clips, 


machete blades, German hand grenades, firing pins, machine 
gun parts, steel from 155 mm and 75 mm guns, copper rotating 
bands, segregated gun forgings, gage steels, steel for 
reinforced concrete, tungsten and thorium-tungsten alloy, 

and zirconium steels for armor plate. Thermal analyses 

were made of steel for gages, armor plate, high speed tests of 
cobalt-chromium alloy, and 18 miscellaneous steel samples. 
Heat treatment tests were made on discs of various types of 
gage steel and armor plate. 


‘W. Tin Alloys | Work has been resumed on the melting point diagrams of 
Research tin with small additions of lead, copper, antimony and zinc; 
ee an investigation originally undertaken to establish a 
scientific basis for the specification of fusible boiler 
plugse The tin-lead and tin-zine series to 4% lead have 
been completed. 


20. Molding Sand An apparatus for determining the permeability of sands 
Investigation has been devised for use in the study of molding sands, 

which appears to be more accurate and simpler in operation 

than existing typese 4 

21. Phillip's The final report on "Phillip's alloy", giving. physical 
Alloy * and chemical tests on steels in which it has been used as..an 
addition agent, has been made, the results showing that the 
ra . alloy has no value for the purpose. 


22, Investigation In connection with the investigation of Government 
of Government bronze, the preparation of report on 88Cu-10Sn=2Z2n and 
Bronze . 88Cu-8Sn=4Zn alloys has been started, | 


a : Work has been begun on a series of compositions 
5 Ly: 


25- Zirconiun 
Steel for Armor 
Plate 


24. "Flaky" 
Steel 


Boe iletallurgical 
Information 


26e Welded Ship 
Plates 


£7. Floating 
Crane 150~Ton 


containing copper, lead, zine, and tin. The first one 
being studied contains 90% Cu, 6.5% Sn, 1.5% Ph, eh Zne 
Investigation of this alloy was asked by the Navy / 


In cooperation with the Bureau of Mines, Navy, and 
rot @ series of Zr‘steels is being studied. |. The Bureau 
f Stande ds is rolling tne ingots made by the Bureau of 
ee and also carrying ona s study of mevnods. of chemical 
analysis for Zr in steel, as well as heat treatment, micro 
and thermal analysis and physical tests. Samples made by 

the Ford Motor Company are also being examined. 


A member of the staff will present a paper at the 
February necting of the American Institute’ of Mining . 
Enginecrs on the icro=structural features of 'flaky" steel, 
uittich is to be a rdsumé of the Bureau of Standards’ 
metallographic work on this serious type of defect occuring 
in nickel=chrome and nickel stecls especially for gun 
forgings and engine crankshafts. The difficulty appears 
to date back to the ingot practice. 


Information has been furnished to correspondents on the 
following subjects: gas escapage of cementless spark plugs, 
alloys for die casting, Ulco bearing metal, graphitized 
aluminum, manganese sulphide in chrome steel, zirconium 
steels, Cooperite, oxygen steel, manufacture of 
collapsible tubes, enaneling, horseshoe nalls, Schoop 
process of plating, "Aterite" alloy, crystallization of 
steel, asbestos ne alloy ee. transformations, 
specifications for drawing bras aluminum alloys, . 
magnalium, carbon combustion veoae? Silver solders, 
Phillip's alloy, corrosion tests, standard gold and silver 
alloys, brazing of nickel steel, magnesium in bearing 
metals, vertical copper wire annealing furnace, oxidized 
brass to replace bronze, bearing metals, critical point of 
iron, steel welding, airplane instrument diaphragins. 

Work is progressing satisfactorily on the testing of 
welded shiv plates. A report has been prepared on tensile 
and bending tests of wide samples of welded ship joints. 

Specifications for testing oxy-acetylene apparatus have been 
put into final form and the response of the manufacturers in 
furnishing apparatus to be tested under these specifications 
has been most gratifying. 
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At the request of the Navy Department, strain-gage 
measurements were talon upon a floating crane at the Norfolk 


Navy Yarde This work was undertaken to determine the 
safety of the structure under load and also to obtain data 
for use in designing cranes of this type. Lack of time and 


inability to.operate the crane when desired, made it 
impossible to obtain all the data projectede nough work 

was accomplished, however, to prove the safety of the 
structure. Several of the conventional assumptions commonly 
used by designers as to the proportion of the stress assumed 
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8 ; Other 
hysical Tests 


a) tS Ae Spa Sete eS b Mia! AY. iw 
Pre te He ye | 


by the different members were shown to be in error. This is an 


important factor in the design of structures such as this which 
are statically indeterminate, 


The usual tests for strength and related physical. 
properties were carried out upon steel tire base bands, 
calibration bars, sheet aluminun, aluminum castings, moter truck 
jacks, steel chains, nuts and bolts, reinforcing bars, gun steel 


jack chains, bearing metal, standard hardness blecks, elevator 
cables, and manila rope. 
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Respectfully, 
S. We STRATTON 
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